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Introduction

In England, 5.6 million NHS patients received 
root canal treatment between 2014–2015, 
not including privately treated cases.1 
Radiographic and clinical findings have been 

widely accepted in research to determine the 
success or failure of endodontic treatments, as 
suggested by Strindberg in 1956.2,3,4 The success 
of an endodontic treatment is determined by 
the presence or absence of apical pathology 
and clinical signs and symptoms. Cone beam 
computed tomography (CBCT) offers a more 
sensitive and accurate method of detecting 
apical periodontitis compared to periapical 
radiographs.5 Outcome studies utilising CBCT 
scanning therefore may offer more insight 
into the factors that affect the outcome of 
endodontic treatment.6,7,8

Most clinical research is directed upon the 
outcomes of treatment healthcare professionals 
provide, focusing on the methods, materials 
and treatment protocols. There is substantive 

evidence, however, that broader social 
determinants impact how health care is 
provided. One social determinant that has 
been shown to impact on health and health 
care is race, with research showing that Black, 
Asian and Minority Ethnic patients often 
receive a lower quality of health care and are 
less likely to receive preventative treatments. 
The US Institute of Medicine published the 
Unequal treatment report, which also took 
into consideration factors which are often 
used to explain such racial disparities.9 This 
has been documented in relation to heart 
disease, hypertension and diabetes,10,11 as well 
as cancer diagnosis, including cervical, breast, 
colorectal, lung and prostate cancer.12,13,14,15 
This has even been noted in infant mortality 

Clinicians need to be aware that Black and 
non-Black minority ethnic patients may have less 
successful outcomes of root canal treatments 
compared to white patients.

This information can create awareness about 
differences in racial outcomes.

Clinicians can ensure extra care is taken to 
follow endodontic treatment protocols thereby 
reducing discrepancies.

Key points
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rates and infantile quality of care,16 with Black 
mothers in the UK being five times more likely 
to die after complications from childbirth and 
pregnancy compared to white women.17 While 
the majority of research on the relationship 
between race and health focuses on general 
health, there is a growing body of work 
exploring the relationship between racism and 
oral health inequalities.18,19,20

The terms race and ethnicity are commonly 
used as terms to classify human diversity; race 
as a broad category to group people upon their 
ancestral origin and physical characteristics 
and ethnicity as those that share a common 
cultural tradition, values or religion. Both are 
considered to be social constructs that are 
without scientific or biologic meaning.21 They 
are, however, helpful in research and are used 
as determinants of people’s access to education, 
health care and when focusing on inequalities 
in health outcomes. The category of race has, 
therefore, been used in this study.22

Research on unconscious biases suggests 
that while some people hold conscious biases 
and express their prejudice beliefs openly, this 
is largely deemed unacceptable. In contrast, 
many people have unconscious biases, which 
may affect their decisions and actions without 
them being aware.

Though the impact that racial bias has 
upon medical outcomes have been extensively 
researched, there is very little research focused 
on its impact on dental outcomes.

We performed a pooled analysis of four 
prospective clinical trials investigating the 
outcome of endodontic treatments, undertaken 
at King’s College London Dental Institute. The 
aim of this pooled data analysis was to establish 
if the outcome – root canal treatment – is 
affected by patient race, and if so, what factors 
may be the cause of this inconsistency.

Materials and methods

This is a retrospective analysis of data collected 
from four prospective clinical outcome studies 
which were pooled, including two studies on 
primary root canal treatments23,24 and two 
endodontic retreatment studies.7,25 Ethical 
approval to extract and analyse data from four 
studies were granted by National Research 
Ethics Service (NRES) London Bridge and 
Dulwich Research Ethics Committees (20/
WM/0013), NRES West London Research 
Ethics Committees (13/LO/1171) and NRES 
Westminster Research Ethics Committee (08/
H0804/79).

All patients included in these studies 
were referred to Guys Dental Hospital for 
the management of primary or secondary 
endodontic disease.

The inclusion criteria for the four 
studies have been described7,23,24,25 in the 
online Supplementary Information and 
Tables 1, 2 and 3. Common exclusion criteria 

Variable Total White Black NBME

Number % Number % Number % Number %

RCT procedure

Total 301 100 208 100 43 100 50 100

Primary 152 50.5 81 38.9 38 88.4 33 66

Retreatment 149 49.5 127 61.1 5 11.6 17 34

Coronal coverage

No 69 22.9 40 19.2 17 39.5 12 24

Yes 232 77.1 168 80.8 26 60.5 38 76

Pre-operative symptoms

No 139 46.8 91 44.6 27 62.8 21 42

Yes 158 53.2 113 55.4 16 37.2 29 58

Pre-operative sinus tract

No 252 84.8 167 81.9 37 86 48 96

Yes 38 12.8 31 15.2 5 11.6 2 4

Buccal swelling 7 2.4 6 2.9 1 2.3 0 0

Pre-operative radiolucency

No/periodontal 
ligament widening 72 23.9 38 18.3 13 30.2 21 42

Yes 229 76.1 170 81.7 30 69.8 29 58

Pre-operative perforation

No 299 99.3 207 99.5 43 100 47 95.9

Yes 2 0.7 1 0.5 0 0 2 4.1

Post-operative perforation

No 292 97 198 97.5 41 95.3 47 95.9

Yes 9 3 5 2.5 2 4.7 2 4.1

Root curvature

<30 ˚ 189 62.8 129 62 27 62.8 33 66

30–45 ˚ 94 31.2 62 28.8 16 37.2 16 32

>45 ˚ 18 6 17 8.2 0 0 1 2

Root canal filling

Normal 194 65.5 120 58.3 35 81.4 39 83

Short 36 12.2 28 13.6 6 14 2 4.3

Long 63 21.3 55 26.7 2 4.7 6 12.8

Short and long 3 1 3 1.5 0 0 0 0

Outcome

Favourable 237 78.7 172 82.7 31 72.1 34 68

Unfavourable 64 21.3 36 17.3 12 27.9 16 32

Table 1  Spread of data according to each clinical variable and race of patient
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included: those pregnant; unrestorable teeth; 
immunosuppressed patients and teeth with 
periodontal probing depths exceeding 3 mm; 
immature teeth; and teeth with internal/external 
root resorption. Patients who had more than 
one tooth treated and patients with missing 
information on socioeconomic background 
were also excluded. All patients underwent 
a full assessment, including routine medical 
and dental history, pain history and a soft and 
hard tissue examination. Digital periapical 
radiographs and CBCT scans were taken 

for all cases pre-operatively and 12  months 
after treatment as described in the original 
papers.23,24,25,26 Data regarding race (both 
patient and operator), patient medical history, 
root length and root curvature were extracted 
from patients’ dental records and the likely 
socioeconomic status (SES) of the patient 
was determined via the index of multiple 
deprivation (IMD).27 Race was self-reported by 
study participants and race categories (Black 
and white) were defined by investigators based 
on the 2021 UK Census.28 An additional analysis 

was carried out, including grouping individuals 
who self-reported being Asian (Bangladeshi, 
Chinese, Indian, Pakistani) or from a non-Black 
Minority Ethnic (NBME) group due to small 
individual sample sizes. Patients were asked 
to complete a questionnaire which included 
demographic information upon admission into 
the hospital, if they wished to do so. Data on 
patients’ race was taken from this.

All other data, including endodontic 
outcome determined by CBCT, pre-operative 
presence of a sinus tract, pre-operative 
presence of pain, swelling, obturation length 
and intra-operative root perforation, were 
available, as they had already been collected 
in the selected studies (Fig. 1).

Clinical intervention
Both primary root canal treatments and 
re-treatments were completed in one visit, or 
two visits with an interappointment calcium 
hydroxide medication using a standardised 
protocol7,23,24,25 (see online Supplementary 
Information), consistent with European 
Society of Endodontology guidelines,29 or 
an additional enhanced infection protocol.24 
Operative procedures were undertaken by 
35 endodontic residents, of which 14 were 
white and 21 were Asian or from a minority 
ethnic group, under the direct supervision 
of specialist endodontic staff at Guy’s and St 
Thomas’ NHS Foundation Trust, London, 
UK. None of the operators were Black (no 
Black endodontic resident was attending the 
programme). All received appropriate training 
and standardisation before the start of the 
studies. Where indicated, teeth were restored 
with cuspal coverage restorations within one 
month of the completion of the root canal 
treatment by the endodontic residents7 or by 
the referring dentists.23,24,25

Outcome assessment
Patients were recalled  12  months after the 
completion of the treatment. Treatment 
outcome in this review was determined 
based on the clinical and CBCT radiographic 
findings only7,23,24,25 (see online Supplementary 
Information and Table 4).

Outcome was classified as follows:
• Favourable – functional and asymptomatic 

teeth with absence or decreased size of 
periapical radiolucency

• Unfavourable – non-funct ional, 
symptomatic teeth and teeth with 
unchanged, new, or enlarged periapical 
radiolucency.

Variable Total White Black NBME

Number % Number % Number % Number %

Race

Total 301 100 208 69.1 43 14.3 50 16.6

Patient sex

Female 108 35.9 69 33.2 16 37.2 23 46

Male 193 64.1 139 66.8 27 62.8 27 54

Socioeconomic status

1 (least deprived) 49 16 43 20.5 1 2.3 5 10.2

2 42 14 35 16.6 2 4.7 5 10.2

3 55 18 43 20.5 9 20.9 3 6.1

4 87 29 57 27.3 12 27.9 18 36.7

5 (most deprived) 68 23 31 15.1 19 44.2 18 36.7

Tooth type

Incisor 12 4 9 4.3 1 2.3 2 4

Canine 1 0.3 1 0.5 0 0 0 0

Premolar 29 9.6 25 12 1 2.3 3 6

Molar 259 86 173 83.2 41 95.3 45 90

Provider sex

Male 136 45.2 102 49.3 13 30.2 20 40

Female 164 54.5 104 50.2 30 69.8 30 60

Both 1 0.4 1 0.5 43 100 50 100

Provider race

White 100 33.2 75 36.1 13 30.2 12 24

NBME 201 66.8 133 63.9 30 69.8 38 76

Sex combination

Man treating man 40 13.4 28 13.6 5 11.6 7 14

Woman treating 
woman 96 32.1 63 30.6 19 44.2 14 28

Woman treating 
man 68 22.7 41 19.9 11 25.6 16 32

Man treating 
woman 95 31.8 74 35.9 8 18.6 13 26

Table 2  Spread of data according to each social variable and race of patient
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Data analysis
The influence of patients’ race on the outcome 
of the treatment was the primary variable of 
the research. The aforementioned recorded 
variables were also analysed, including: sex and 

race of the operator and patient; the likely SES 
of the patient based on IMD scores; patient 
medical history; root length; root curvature; pre-
operative presence of a sinus tract; pre-operative 
presence of pain; swelling; intra-operative root 

perforation; and obturation length. Root canal 
anatomy (including curvature) and quality of 
the root canal treatments (length and presence 
or absence of voids) were measured at root-
level; the highest value of tooth curvature was 
extrapolated at tooth-level.

Statistical analysis included the description 
of categorical (absolute and relative 
frequencies) and continuous variables (mean, 
standard deviation, range and median) for 
the total sample, differentiating by outcome 
(favourable/unfavourable). Simple binary 
logistic regression models were performed 
to study probability of failure according to 
independent variables. Non-adjusted odds 
ratio (OR) and 95% confidence intervals (CI) 
were obtained. Relevant variables (p  <0.1) 
were selected to enter into a multiple model 
and adjusted OR were obtained. A receiver 
operating characteristic curve, corresponding 
area under curve and indexes and rates 
of diagnostic and predictive validity were 
obtained in order to check the reliability of 
the model as a predictive tool. Chi-squared 
tests and Mann-Whitney U tests were used to 
study the association between race and clinical 
variables. All variables showing differences 
by race were entered into a multiple binary 
logistic model in order to assess their potential 
confounding effects. A 5% significance level 
was used and a logistic model reached power at 
96% in order to detect OR = 2.5 in proportions 
of the binary outcome between two groups at 
a confidence interval of 95%. Analogously, 
power was estimated at 80% in order to detect 
OR = 2.0 in proportions (25% versus 40%).

Results

A total of 148 teeth from the four clinical trials 
were excluded due to missing data on patient/
operator race, socioeconomic background, or 
because the patient had more than one tooth 
treated (see online Supplementary Information 
and Figure 1). Data from 301 patients were 
available. Of these patients, 43 were Black 
(14.3%), 50 were NBME (16.6%), 208 were 
white (69.1%), 193 were women (64.1%) and 
108 were men (35.9%), with an average age of 
44.8 ± 13.7 years. A total of 152 cases (50.5%) 
were primary root canal treatments and 149 
(49.5%) were root canal retreatments.

In total, 86% of treated teeth were molars, 
9.6% were premolars, 4% were incisors and 
0.3% (one case) was a canine. Furthermore, 
51.5% of teeth were in the maxilla and 48.5% 
in the mandible, with first molars as the most 

Variable Category OR CI 95% p-value

Procedure
Primary 1

Retreatment 1.11 0.64–1.93 0.71

Tooth type

Molar 1 0.298

Premolar 0.4 0.11–1.34 0.135

Incisor 0.68 0.15–3.18 0.662

Arch
Maxilla 1

Mandible 0.67 0.38–1.17 0.157

Coronal coverage
No 1

Yes 0.63 0.34–1.18 0.149

Symptoms pre
No 1

Yes 0.85 0.49–1.48 0.563

Sinus tract pre

No 1

Yes 0.93 0.41–2.15 0.871

Buccal swelling -- -- --

Perforation pre
No 1

Yes -- -- --

Perforation post
No 1

Yes 5.25 1.37–20.2 0.016*

Perforation
No pre and no post 1

Pre and/or post 3.04 0.66–13.9 0.153

Lesion pre
No/periodontal ligament widening 1

Yes 2.59 1.17–5.73 0.019*

Root curvature

<30 º 1 0.242

30–45 º 0.59 0.31–1.12 0.109

>45 º 0.62 0.17–2.24 0.468

Root curvature  
(new recoding)

<30 º 1

> = 30 º 0.6 0.32–1.09 0.092

Root length

<20 mm 1

20–25 mm 0.87 0.49–1.53 0.624

>25 mm -- -- --

Root canal filling

Normal 1 0.005**

Short 3.36 1.57–7.18 0.002**

Long 0.99 0.47–2.10 0.991

Key:
* = P< 0.05
** = P< 0.01

Table 3  Association between outcome and independent clinical variables: simple binary 
logistic regression model for probability of unfavourable diagnosis. Raw odds ratio and 
95% confidence interval
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frequently treated teeth (65.4%). Patients 
presented pre-operatively with symptoms in 
53.2% of cases, sinus tracts in 12.8% and buccal 
swellings in 2.4% of cases. Additionally, 76.1% of 
teeth also showed pre-operative radiolucencies 
and intra-operative perforations were reported 
in 2.4% of cases; 50.5% were treated in one visit 
and 49.5% in two visits.

The mean tooth curvature was 26.4 ± 11.4 
and tooth length was 20.4 ± 2.0. Root canal 
obturations were judged as flush in 65.5% of 
the cases, while 21.3% were classified as long 
and 12.2% short.

Moreover, 78.7% of treated teeth (n = 237) 
were classified as having a favourable outcome 
(95% CI: 74.1–83.4%). Reciprocally, there were 
21.3% (n = 64) with an unfavourable outcome 
(95% CI: 16.6–25.9%). Outcome varied 
according to race, with NBME patients having 
the highest percentage of an unfavourable 
outcome at 32%, followed by Black patients 
at 27.9% and white patients with the lowest 
percentage of 17.3% (Fig. 2).

The data was subsequently analysed according 
to all variables using a simple logistic regression 
model (Tables 3 and 4). NBME patients showed 
a significantly increased risk of an unfavourable 
outcome (OR = 2.25; p = 0.0022) compared 
to white patients, with a 125% increased risk. 
Black patients also had increased odds of an 
unfavourable outcome (OR = 1.85; p = 0.111) 
compared to white patients, but statistical 
significance was not reached.

The outcome was also influenced by the 
length of the root canal filling (p = 0.005). If the 
root canal obturation was short, the risk of an 
unfavourable result increased more than three 
times compared to flush root canal obturations 
(OR = 3.36; p = 0.002). There were, however, 
similar outcomes of flush and long root canal 
obturations (p = 0.991).

The presence of a pre-operative radiolucency 
significantly increased the risk an unfavourable 
outcome (OR  =  2.59; p  =  0.019). When 
radiolucencies were detected, the risk 
increased more than 2.5 times. Intra-operative 
perforations also significantly increased 
the likelihood of an unfavourable result 
(OR  =  5.25; p  =  0.016). No aspect of the 
medical history influenced the likelihood of 
an unfavourable outcome (p >0.05).

A multiple regression model was conducted 
to analyse the outcome and the four 
independent variables: race, presence of a pre-
operative lesion, short root canal filling and 
perforation (Table 5). Black patients showed 
a twofold increased risk of an unfavourable 

outcome (OR = 2.28; p=0.05) while NBME 
patients had a three times higher risk 
(OR  =  3.07; p  =  0.008) compared to white 
patients. The presence of a pre-operative 
radiolucency, short root canal filling and intra-
operative perforation remained as significantly 
bad prognostic factors.

Further analysis was carried out to describe 
all the variables according to the race 
categories in order to look at the association 
of race with the clinical status of the tooth 
and patients profile (see Table 5 and online 
Supplementary Information). Socioeconomic 
status was associated with race (p <0.001), with 
white patients having a higher SES compared 
to Black and NBME patients. White patients 
more frequently presented with a pre-operative 
lesion (p = 0.001) and had more root filings 
which were long (p = 0.001). Black and NBME 
patients also underwent a higher proportion 
of primary treatments (p <0.001), with Black 
patients having a higher proportion of teeth 
treated in the mandibular region compared 
to other groups (p  =  0.027). Black patients 
were also found to undergo coronal coverage 
restoration of the tooth less often (p = 0.015).

The multiple model was extended to include 
all the relevant factors discriminating between 
race categories (see online Supplementary 
Information).

The four key variables remained as 
significant (perforation, pre-operative lesion 
and short root filling). Black patients’ risk of an 
unfavourable outcome was almost three times 
higher (OR = 2.99; p = 0.028) compared to 
white patients and NBME patients were more 
than four times at risk (OR = 4.51; p = 0.002) 
compared to white patients.

Discussion

The results of this study showed that 
endodontic treatments in Black and NBME 
patients had a significantly higher failure rate 
compared to white patients.

The failure rates shown in this study (21.3%) 
are similar to those of other CBCT outcome 
studies on the outcome of root canal treatments.6 
In agreement with previous literature, root 
canal fillings which were short in length, the 
presence of a pre-operative lesion and the 
occurrence of intra-operative perforations were 

148 teeth
underwent re-RCT

98 teeth
reviewed at 1 year

Davies et al. 2016

156 teeth
underwent re-RCT

132 teeth
reviewed at 1 year

Al-Nuaimi et al. 2017

Total of 301 
teeth included 

in analysis

150 teeth
underwent RCT

104 teeth
reviewed at 1 year

Zavattini et al. 202

144 teeth
underwent RCT

115 teeth
reviewed at 1 year

72 teeth excluded as duplicates 
between studies

42 teeth excluded as multiple teeth 
treated per patient

13 teeth excluded as missing data 
on socioeconomic status

8 teeth excluded as missing data 
on operator race

2 teeth excluded as no CBCT scan 
available

Zahran et al. 2021

449 teeth

Fig. 1  Flowchart showing data collection process from the four studies
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associated with a significantly higher chance of 
an unfavourable outcome.

Endodontic treatment is a complex procedure, 
requiring time and skill, and such operator 
abilities and experience affects the success 
of endodontic treatments.3,30 In this study, 
all operators were endodontic postgraduate 
students who had been specifically trained 
and standardised in the technical procedures 
involved in the four clinical trials. It should also 
be noted that a higher percentage of Black and 
NBME patients received primary treatments 
which was been shown to have a slightly 
higher success rate (though not statistically 
significant) compared to retreatment cases26,31 
and that there was a lower proportion of 
Black and NBME patients with pre-operative 
radiolucencies, which does affect the success of 
root canal retreatment.3,26 These patients also 
had, overall, a better result in terms of root canal 
obturation length, with an 82.2% of flush root 
canal obturations, whereas white patients had a 
similar result in only 58.3% of the cases.

Limits of the present work include its 
retrospective nature and the results should 
be considered as exploratory and need to be 
confirmed prospectively. The four studies had 
different primary outcomes, namely: assessing 
the outcome of root canal retreatments using 
CBCT in general;25 the assessment of the 
outcome of root canal retreatments of teeth with 
different volumes of residual tooth structure; the 
comparison of the outcome of primary root 
canal treatments undertaken with either single 
cone calcium silicate sealer or warm vertical 
condensation and epoxy-resin sealer;23 and the 
comparison of a super-sterile infection control 
protocol with a conventional protocol.24

Despite these limitations, the inclusion and 
exclusion criteria were similar and so were the 
overall proportions of successful outcomes in 
the four studies.

Variations in dental disease between minority 
ethnic groups are established which largely have 
been attributed to social inequalities.32 While 
all treatments carried out in this study were 
free of charge and travel costs to the clinic for 
those involved in the studies are reimbursed, 
thereby limiting the effect that SES may have, it 
is acknowledged that there will also be indirect 
costs – such as the ability to take time off work 
or access to childcare – which are more likely 
to impact those with lower SES. This said, the 
treatments compared have similar timeframes 
and were completed in one or two visits, which 
suggests that low SES is less likely to be the reason 
that one treatment is favoured over another. In 

addition, SES itself was not associated with 
a worse outcome of root canal treatments in 
general. Often, disparities in health care outcomes 
are justified by other baseline factors, such as 
medical history or periodontal and caries status. 
In this study, all cases with severe periodontal 

disease had been excluded from all four trials, 
while caries activity was never found to be a 
relevant factor in determining the outcome of 
endodontic treatments.

Medical history was shown to have no 
effect on the outcome of treatment, though 

0

10

20
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40

50

60

70

80

90

100

%

White Black NBME

Favourable

Unfavourable

Fig. 2  Stacked bar chart to show outcome according to race categories

Variable Category OR CI 95% p-value

Patient sex
Male 1

Female 1.42 0.78–2.59 0.246

Age group

<40 y 1 0.892

40–60 y 0.89 0.49–1.62 0.709

>60 y 0.83 0.34–2.02 0.68

Race

White 1 0.042*

Black 1.85 0.87–3.94 0.111

Other 2.25 1.12–4.50 0.022*

Socioeconomic status

1 1 0.216

2 1.39 0.55–3.52 0.484

3 0.68 0.26–1.76 0.428

4 0.85 0.37–1.95 0.702

5 0.46 0.18–1.19 0.11

Provider sex
Male 1

Female 0.92 0.53–1.59 0.755

Provider race

White 1 0.234

NBME 0.46 0.19–1.16 0.1

Other 0.74 0.41–1.34 0.312

Sex combination

Man treated by man 1 0.641

Woman treated by woman 1.26 0.51–3.12 0.617

Man treated by woman 0.77 0.28–2.12 0.615

Woman treated by man 1.21 0.49–2.99 0.687

Key:
* = p <0.05

Table 4  Association between outcome and independent social variables: simple binary 
logistic regression model for probability of unfavourable diagnosis. Raw odds ratio (OR) 
and 95% confidence interval
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it is well documented that diabetes can affect 
the success of endodontic treatments.33 
Impaired, non-specific immune response also 
significantly lowers success rates, as well as 
smoking.34,35 In all four studies, however, any 
patient presenting with immunosuppression 
were excluded and all diabetic patients were 
controlled through medication or diet, so 
this is unlikely to have had any affect upon 
outcome. It is worth noting, however, that 
the different racial backgrounds of patients 
may be associated with differences in the 
immunologic and inflammatory response to 
bacterial infection.36

Differences in oral health care outcomes 
between ethnicities do exist and a range of 
suggestions have been made to account for 
them. These include differences in oral health 
knowledge37 and low levels of attendance at 
dental clinics, despite relatively high levels 
of dental need.38 In a study exploring ethnic 
inequalities in access to and outcomes of 
healthcare, Nazroo et al. (2009) found that 
while minority ethnic groups made good use 
of primary care services, reflecting the findings 
of earlier studies,39,40 they were less likely to 
use hospital services and there were ‘marked 
inequalities in the use of dental care’. This may 
be due to ethnic differences in the use of private 
healthcare,39 to difficulties finding NHS dental 
services or paying the fees associated with 
dental care.38 Again though, these differences 
can largely be accounted for when controlling 
for SES, suggesting they are linked to the wider 
social determinants of oral health.41,42 Bastos 
et al. (2020) also suggest that few papers that 
look at race-based differences in oral heath also 
take into account SES and the ways in which 
the two interact.43

The discrepancies in outcome data reported 
in this paper persist, suggesting that one of 
the social determinants, alongside SES, that 
needs to be addressed is racial bias. The link 
between the patient’s race and the outcome 
of endodontic treatments may be the result 
of stereotypes held by providers, resulting in 
unconscious bias, even though one does not 
display conscious prejudice or discrimination.44

It is well documented that such stereotypes 
exist, with data showing that white people view 
Black, Hispanic and Asian people in a more 
negative light than they do themselves. For 
example, 29% of white people were shown to 
agree with the statement that most Black people 
are unintelligent and even more violent.45 This 
is the belief of race science, which has been 
widely debunked by research and has been 

shown to hold no basis in scientific fact.46 In 
certain conditions whereby there are time 
pressures, emotional responses, such as anger 
or anxiety, or even an overload of information, 
these stereotypes can be activated and in turn, 
can affect behaviour.47

As previously stated, there is limited research 
on the differences in dental care among minority 
ethnic groups. There is even less evidence on 
whether biases affect patient care; however, Patel 
(2018) showed that whether a patient received 
extraction or root canal treatment was strongly 
related to race.48 Clinicians were also shown to 
have a pro-white bias when tested with a brief 
implicit association test, suggesting that such 
biases could affect treatment planning decisions 
among dentists.

Strategies to counter these outcomes need 
to be implemented, for example, unconscious 
bias training and cultural competency training 
should be made more routinely available. It is 
also key for individuals to understand that 
self-reflection and self-critique is required to 
develop and to acknowledge that each patient 
has their own culture and uniqueness. This 
understanding of patient belief systems can 
in turn become essential and can improve 
their level of care.49 Together with regular 
assessments and analysis of outcomes, we can 
ensure that there is a long-term positive change.

In order for healthcare professionals to 
deliver objective care, they must be aware of 
any potential negative associations with specific 
groups.50 It is our obligation to challenge these 
ideas, particularly when it is contributing to 
health inequalities. Further work into making 

healthcare professionals aware of biases and 
investigation into strategies to reduce them 
should be paramount.

Conclusion

Black and NBME patients had a significantly 
higher failure rate of root canal treatments 
compared to white patients. Dentists should 
be aware of the higher chances of failure 
associated with the treatment of Black and 
NBME patients and take extra care in following 
endodontic treatment protocols in order to 
correct this discrepancy.
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Variable Category OR CI 95% P-value

Race

White 1 0.014*

Black 2.28 0.99–5.27 0.053

NBME 3.07 1.34–7.05 0.008**

Perforation post
No 1

Yes 4.92 1.20–20.2 0.027*

Lesion pre
No 1

Yes 3.06 1.30–7.17 0.010*

Root canal filling

Normal 1 0.001**

Short 4.75 2.07–10.9 <0.001***

Long 1.07 0.47–2.45 0.868

Key:
* = p <0.05
** = p <0.01
*** = p <0.001

Table 5  Association between outcome and independent variables: multiple binary logistic 
regression model for probability of unfavourable diagnosis. Adjusted odds ratio and 95% 
confidence interval.
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